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1.55(a), the applicant (s) hereby claim(s) the right of priority 
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^^E, ^3^J5:^M$:^tfTVASv;i/5^^7^>f T^lfftt, 3fiv^W3f^, 7f7>f7.t=. 
^t•T?^i^<#^J^^cfev^T=b l O OMb p s J^_tiiVNe)1^5i, :*c^4®3ta'SS: 
Rriglci-Si:#;ie>tiS„ ^©tlJ-e, :7T-f/t- • • 1f • Ji^-A (FTTH 

^l/--!f<3Dmiif)fe©X7i<^)/ hiJ--f X (—lAm) ^t/^^^;!/^- K®3t-7r-<A 
(Z)X/K^y h-9->rX (-lO/tm) <M>^-5fc«?), 
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M7 (b) li, :^#:6?;iCliI nGa As P^l. 3 a* mJ^:$>^!®3g ( D F B ) 
tf&SttlCOQ^y^^yLfc^, ^a^M^4>«^^ (MOCVD^) 
lCj:oT I nG a A s P^<Z)MMS:^:Sb:t^-^«)— M-efe-So ZlO^^RlCiS V^ 

#T'^«bfc#-a-, mmt-^^^^izm^tLt:Ltf^. mm (a) ic^^Lfcj;^)^^ 
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, ^m^^s 0 ocD^mmms 0 KDmmitmz fimX'i^mi^t^. ^oaivNtcj: 

^CSz:i:lc;&*;, ift^^iz-if 2 o o iciiHi^iCi^^Ht^tiS^tJeAJitciSvAffi 
:fj*^M^^ti, 2 0 o®m^«:d*^lg<i&S„ inxT, ^<Z)#i^tt 

[0 0 12] 

m^(Dmmmizi3i'f^±m^m^^mA^mKm:^. m.m^if*-D-mmmii^mt^> 

So 
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T' s z: i: J: o T Jt IB © g $: M ^ -r -5 o 
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$ iirT ^ ^ r tc cfc o T ±iB(D B $: ^^^-r S o 
[0 0 2 0] 

^ b T z: i: IC i: o T ±fa ® B 65 ^^-r -5 o 
[0 0 2 1] 

3(Z)^^ (^^^6) lC'e^§;^3K»y h-9--rX^^II#^^#^l^— If^Sli, 
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e 3 t IC J: o T _hlH® g e?J 3t -5 c 
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[0 0 2 5] 
[0 0 2 6] 

3®^^ (M^^IO) tc-^S^^/K^y hif-f X^mH^^^^^U-if^Bli 

8 X 9 izmm(Dmm^mi^m t . mm^mi^ u - if mm n (Dmmz, 
m^mi)mit-^x$>^m(D^^m^m^j^^hxrji^:r.inz^-ox±m<Dnm^ 

[0 0 2 7] 

Z.<Dnm (^^^1 1) Ic-^SXJK^y h-lf>f X^SI^#^^#^U-if^tttt 
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u-^(Dyt ffiifsg® ^ m)fe#?^]^<z)3fe AM® o ^^timm ^ m 
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z.(Dmm (M^^i3) {c-^sxjKy hi?->rx^^^#^^#^i^-if^«© 
m:^\^izmmht^m^^8 7!jmi i(D\,^'mmzmm(07.:^yhV'^xMm 

IC J; o T ±ia<D S M^-r -5 c 
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[0 0 3 7] 

[0 0 3 8] 

mmizmitt&^mm^n ^^mi!^m^±(Dm:&\^izMm-r^mmzjztnt. ^ 

mmmizmiti.. ytmmm(^mm=e- ]^<D\:f-M.miz-miLt=.t:r.?>xytmm^ 
ici^A$ti-5©T% ^- i^^m^izmm-t^u-^m^^^^j-mmmmizi&mr' 

[0 0 3 9] 
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[0 0 4 0] 
[0 0 4 1 ] 

mm<Dmm<Dmm} 

[0 0 4 2] 

immmm i ) 

S/- (MB E) ^Sl^lCG a A s (^7X/\-) 10 0 S:#Ab, G a A s S 
^gl 0 OJblCGa I nNAs*^^f^®i:GaAs5b*-r FMA^^^^^tlS^Stt 
Mi:, A 1 Ga A s^MM3b>e,^fig$tLS^^^y KMT'f^igbfc^#^l/-if 2 
0 0 S::^^-rS^5if*iMS:MB E^T'^Sbito r^T', b — tf 2 0 0 ® 

SS::&foI©br-A#l±^l yttni"l?feoit„ G a I nN a s^iM^li, 1. 3 /tt m 
C3D^)t^g^;S$:G a A s««J:lC||3S-e^S#J|SfT'fey, F T T HM3^Mi: LT* 

[0 0 4 3] 

X$:MV^:t'JT^^'f -f:^> • l^-i^s • (R I B E) $:fliV^TG 

a A sS«l 0 0{CSl3tt-Sgl?S*-eSii:tCa:vj/^>^l^^„ -g-®^, MOCV 

M3 0 0$:^:gLfc. 3 0 1 *^_hT©)tK 3 

0 3, 3 0 2TfiSE*4^fc^^^C^oTV^So ZL-^^t^iSM® A 1 ^SJt» 0 . 
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2, ^®M^{i2 Am-^feSo 
[0 0 4 4] 

^y, Ais^ifc^o. 2 2, mmiti /imthf^o ^(Dt^cDmmm^itv^m 

u-if(D{i!,:hyt (1. 3M.m) izMLxmmx'^y^). i&m^^j^mm^ ti^xmm 
■t^o :i^^y^>^<D$^^mmmt2%nmi)m^tixi5v. ^©^©mo 

[0 0 4 5] 

7j^lC. i|^^f*;lx-if 2 0 0 i:^^?gg&3 0 0<Dm^mmi:m2 fimlZt>t:L^X 

Micxvy^^yU/to z:®i:^(^):n-/5^>y^$^i^#^g^^3 0 0 ^m^m 

R I B E 

[0 0 4 6] 

i^VxT, 3i^y^>^bfeM^lC, StJfMOCVD^lCj:oTA Ixg^JtO. 2 
®A 1 G a A sM4 0 0 S:S«?)3i^ii^;RLfco ft^tC, l^-1f StC^;^ L 

CiitoSr^TV^, l/-if|B52 0 O^^mSMt-t, /\^g§^(Dyn-fexS:igL, Zlti 
i: U llife?^® 1 ® /K h -9- >f ^^^m^U- if # e 

[0 0 4 7] 

i^£#ficl/-if^S2 0 OT'^^U:^ Ix— if)^«, AlGaAsM400 ^^^tkVf 
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[0 0 4 8] 

ifaP2 0 o-e^^b^t^ii^^flti/-- »fai2 0 0 

m.&)7h^m^4. 0 0 i:(Z)#M, 2s.tjfa«)ji«^M^4 o o nytmm^^s oot(D 

mi^jh^mm4: o o, ;5it?>t#igi^as 3 o o^^§:^ig||i:bfe^gp^S^^- 

[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 

02 (a) . (b) v'^^i xmm^^^^mw>\y-'^mn(om: 

1 4 ffiliE#¥ 11-3081830 



10-360100 



[0 0 5 2] 

^•r, GaAsS«l 0 0±lCGa I nN A s M^^^M tG a A s KM 
A^e>^5?SttMS:^L. Gal n N A s ^PRiR»IJA^®MS: A 1 G a A s 
T'?^^bfcDFB l/-if 2 0 1 $:^^-rS^#<*^M?:^#^M^tSfig« (MOC 
VD) ^ST'^Sbfec 
[0 0 5 3] 

Zir-e, l/-if{CHLT»M;^liY. Nakano, ffijapanese 
Journal of Applied Physics, 32#2#825 
'-829M (1993) lCf^MlCfB3^$tlTV>S<, SDi::6'|Bl® tf- AgliZlCD^ 

[0 0 5 4] 

y (CAIBE) $:SV^TS^^CSIM•t<5^$*T'fii[^CX^y^>^Lfco 
3ly-f->^{CMLTliH. Kawanishi, -ftSJapanese Jour 
nal of Applied Physics, 3 5 ^ 7 B # 8 8 0 ^ 8 8 2 
M (1 9 9 6) tC#0*cga«&*^feSo 
[0 0 5 5] 

^(Z)^. gt;JMOCVDS$:MV>T)^^?g^li&?:#^-rS^flt®^#<*t«3 0 0 
[0 0 5 6] 

^fe, SttJ®?f#3 0 3, 3 0 2«±|B^Jg?^Ml l^#tC±T®3feWC3i«)M 
[0 0 5 7] 
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2 0 1 (D&,iJ%^^(D^jb'iLii^mztji^t:^tbt.<D%m^^Z 0 0®@W^- K® 
[0 0 5 8] 

^M5 0 0 5:^:5 L/^o S2 (b) li^#^M 5 0 0 OM^I^I (M^^IrI) JC^3 
[0 0 5 9] 

3Z:T% ^#<*M5 0 0 (Jgt^ GRaded INdex (GRIN) 

hsaKE-t-s) {^ib^mfs^^mmM) 2. 8 9 4ittm, tfivD*^®®^ 

gli3|i^^l/-if 2 0 1 <Dditl%^^(D^iL^M%^W.^^ 0 0®®^^- K(D 
tf >l>(3Dlg$ fC— ilt$-l±fc„ Z. <D^U^t>-^U^\tM O C V D^M^'x'X -yU-Zl 

[0 0 6 0] 

^#^l/-if2 0 1, GRINM^5 0 0, %mm^m.m3 0 0\Zf^ 

^xa>m^n^^^r)\zmmii\^fz.. m.mz:^v^y ^\^t^m.m\z^mPf^m ( 

[0 0 6 1] 

^2 0 1 ttDFB l/-- IfT'fey, i|£#<^cl/-1f 2 0 1 G R I NM^5 0 0 
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izmrnvt^o ffi:*7^ttGR I N® 5 0 0 t^mm^m3 o o 

[0 0 6 2] 

u-'^z 0 ifi^f^^mm^s 0 o^(D^^m^^wmvr^t.^?>. mo. 4dB 

0. 2 d BhM«=foe>tl, ^- K^M-^lC^St-Sa^ttGR I NMCO^^MIC j: 
y:^i{iiJc{£^T'^:fe:ii:*^?fi^$tifeo ^©SStt. G R I NM^i? 5 o o © 

$4xTV>e^«?)T&'5o GR I NM^5 0 0©;R$$:i^ffc$-^T^-^M3fe 

[0 0 6 3] 

e^oT, GR I NM^^S 0 0®:R$tt, ±IH<7) il »J 3t#tZJ^l^® K® 
l^-A#lC'^*)-&T«^<b'rsrfc*^M^LV>o *||Jfe?^ffi2T'ttGR I 

NM^g^S 0 0®®«f^^^bi:LT2 7i?cBgilcS:Mv>fc;5)^. ll«6<Jtc|^^® 

:^ :i T' i±M*f ^ 2rkmm^iz mm vrmt-t^ mm. ^ l 3 ti $r is^ t-jS 

[0064] 
[0 0 6 5] 

BP*,, GR I NM5 0 0fig;R^®;^c5^^:^,^e>•rtlfe^«^c®a•rs^■^S3^$:<£ 
M^itsfc^bic. 2 0 1 hGR I Nmm^ 0 0 (Dm-^mm^^tim 

1 7 ffilE#¥ 11-3081830 
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x-mmmm 2 (o^mizmmmm 1 (d^^ ■& u % © ^ s » 

[0 0 6 6] 

i^T^^f >^ • -r:r> • (RIE) ^$:MV^Tt»^V^b, i^Ol^yhaivy^ 

> ^ V> S Zl t =fo oTIg-^fe S„ 
[0 0 6 7] 

[0 0 6 8] 

04 (a) , (b) \t:^nm:^^^y h-^>(xmm^ii^^mii^u—^mm(om 

[0 0 6 9] 

^■r. Gal nNA s»^^#F?®hGa A s:;!/>r KM*^ e>JS;S?S'l4M$r^ 
Gal nNAs3^lKlRMJ5il^<Z)M$:AlGaAs^*tJ|6fT'?^^b}feDFB l/-if 
2 0 1 $:#^-r<5^^f*cMS:MOCVD^T'^Sbfeo Stt^lnKZ) 3 

1. 

[0 0 7 0] 

w$.(omm\z.m^m.m'mQ 0 o o $:?^^i.fc„ 

1 8 ffill#^ 11-3081830 
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[0 0 7 1] 

Z.<Dm^K.\t, Ga AsSSl 0 0 tC7t>rr>^«H$:^inb«:*^e>X>'\'^y ^ u 
[0 0 7 2] 

ZirT% ^ffc^l^me 0 0 0®mMtt2 0 nmhLfeo ZICD J: lcm^$:«< 

-r-5i:. mfb^^^e 0 0 oicj:S3te®MMtt^Ci&*^ofco :i<Dm^.X'. m^t 
^^1^6 0 0 0 ttx-/5^>i5^$tiTv>;&VNMi^i:3:^y^>iJ^$4x:tM^coOTlc 

[0 0 7 3] 

r^o z(D^mi^m3 o oicHUTi^fb^mi^e o o 0^-^:^^^ iivr:imm^-R 

®lcmfl:S^M6 0 0 0*^^^cS^«^M*^?^^^tlTV^S®l?, 
[0 0 7 4] 

3^#?SM3 0 lCDm^ld:2 ^miibfco *IIJg?^M4 /J<^y h-9--r X 
^^^#^^#^1^— ^f^c^^r^T%. 2 0 i(Z)ai;d^r9-^®4i^i>i: 

TK^lCJ^m^tli'^^fe^l^^S&S 0 0®@^^- K<Dffivi><?)l^$ttO. 1 /imO«^ 

[0 0 7 5] 

u— If 2 0 1 *^e>^^?St?&3 0 0^®^®i^^^3^$:ML:^i:z:5, Jii&l. 8 

e 
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[0 0 7 6] 

mmmm 5 ) 

[0 0 7 7] 

*-f. I nP^^l 0 0 0±ICI nGaAs P^DFB 0 0 1 

5 5 /t mlC^^Lfeo 
[0 0 7 8] 

RIB E^S:ffl^^T I n PS=Kl 0 0 0 iCSIMi-^^^ ^ TStttCX >y 

0$:^:Rb7to r<D^#^M3 0 0 0 tCMbTl«>fb^^l^5:VX^ 
^:RS:^f-9ri:lCc{:y, ^#^l/-if^2 0 0 1 ^C«^:R*^®P>^V^^#-e^;R 

[0 0 7 9] 
[0 0 8 0] 

2 0 0 1 ®miJ^:$}'^®4J>i>i:7K^lc;&ofcfei:®3fe#?SS&®®^^- K^tfi 

fflv^T. ^^flci^-if 2 0 0 1 i:^#ta[S5&3 0 0 0 (Dm^mi^^-^timx-m^: , 

2 0 ffilE#¥ 11-3081830 



10 — 360100 



[0 0 8 1] 

6 0 0 0 $:J^^-t-5Zli:*^'e^fcc m^tmme O O 0<Dmmit2 0 nmi: Lfec 
3\^mm. x-/^>^$tifeM^lc^^6?llcM^^A^^^b-rs«jg (GRIN» 

[0 0 8 2] 

rzi-e, GR I NMJE^5 0 0 0(DtpjC>&mit^mi^ly—^2 0 0 1 ®ffiiJ>^:9' 

^©tfJvCv ;R.t;f3^&#a^iS& 3 0 0 ocdh^^- K®tf>vi>(Z)i^sic— ^Sitfc., zkz) 

[0 0 8 3] 

;SttMe>n-r, t-'^T I n p«=Ki 0 0 oizmrizm^itmnvt^. 

[0 0 8 4] 

U-'9*2 0 0 1 A^e>3t^^gS&3 0 0 0^(DM-^«^$:MLfei:z:5. »?J0. 2 

[0 0 8 5] 

(^«g?^ffi6) 
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06 (a) , (b) \,t:^^m:^^y hi)-^ x^m^i4^^mi^iy-'^mmi(om 

[0 0 8 6] 

^-r. Gal nNAs4^#FMhGaAs:if>f KMA^e>«:-5?SttM$:^ 
G a I nN A s A 1 G a A s ^U^'Vf^^lyf^D F B l/-if 

2 0 1 $:«fiKt-<54^#ficM^MocvD^feT'^«bfco mw::^m<D\^- J^mtm 

1 ittmT'feoito ^tt»{Cli2»0»^^(:^#igS:$gMb, ^11^^:51. 3 ytt m 
[0 0 8 7] 

MJ^®ffi!l®lC^^b^^!^6 0 0 0 $:?^^Lfco Zl®?^^lCli, GaAsa^SlO 
[0 0 8 8] 

OT©*Jc^^bS^M6 0 0 0 $:?^^t-sc:i:*^T'^fco z:z:t% ^-fbS^Me 

0 0 0(Dmmit2 0 nmnht^o :i(D^z)izmm^m<-t^ii. ^-fb^^meo 

0 oicj:-5^®;5*ftt^D3fe*^o:/^„ z:<^^j^,T% mitmmme 0 0 Olt:r.y^ 

[0 0 8 9] 

51^^^, :i^y^y^-^nt=.mmizm.^mzmmmi)^mit-t&mi^ (grin 

M) 5 0 0 0 S:-g-t?^##iM3 0 0 S:fi&:RLfeo S^f^ttln, A s jffl^®^>fb 
«:MVNT^<b$i±;fe. ZIZIT?, GR I N^i^5 0 0 OCDtt»yi>fi[Mtt^#^t;l/-if 

2 2 ailSE#¥ 11-3081830 
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n - n > h n - ^ ® 3 > n - ^ M^^i- S z: i: ic J: y lc||3^T' ^ :t o 

[0 0 9 0] 
[0 0 9 1] 

u-'tf2 0 lifj^h^mi^m^ 0 0 o^(7>m^m^^wmhr^ii^^. mo. 2d 

[0 0 9 2] 
[0 0 9 3] 

[^re®^^] 

[0 0 9 4] 

#<i|cl/-if*n||]^T'^, m^m:dA^<S^$ti, *^o^^^4®llfv^:;^.:if^); h-9->rx 
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[0 0 9 5] 

, %mm.^o)mm'^- \^(D\^'-2^^\z-^hr:LiL^^x%mmmzm^^t\>^(o 
T'> ^- v^m^\z^m-t^m^m^^^^)-mm^mz^w,-e^^. 

[0 0 9 6] 

±.U2'D(Dmm^m^^io>^^mm\zi:t\,\t. n^cDn^^^mmizn 

[0 0 9 7] 
[0 0 9 8] 

[s®(Z)ffi#jaiitt^] 
[@1] 

[02] 

^HT'fey. (a) «I1»T®0> (b) ttGR I NM®@#f^^^S:^-rmJ^0 
[03] 

2 4 ffi|E#¥ 11-3081830 



10 — 360100 



[05] 
[06] 
[S7] 
1 0 0 : G a A s 

200 :GaInNAs / A 1 G a A s l/--if, 
3 0 0: 

3 0 1: yem^m. 

3 0 2: T«!l©3feWCj2.feM> 
3 0 3: JlfiHO^Hir^iifeM, 

3 0 4: t^jHv h-\)-^ x^mi^i4^¥^m^iy-'^mm^mi^iy-'\f(Dmij^. 

400:AlGaAs S^bai^^M, 

201 :AlGaAs F B U-if. 
5 0 0 : GR I Nm^. 

1 0 0 0: In PS«> 

2001 : InGaAsP^DFB Iz-if, 

3 0 0 0: ^mm^^m^-t^^mi^m. 

5 0 0 0 : GR I N^l^, 

6 0 0 0: mitmmm. 



2 5 



ffilI4t¥ 11-3081830 



/^5JZ 10 — 360100 



mm^] mm 
mi] 

f 2QQ 




1 0 0 



1 



ffi|E^¥ 11-3081830 



#511 10 — 360100 




02 (b) 



2 ffilE#^ 11-3081830 



10-360100 



[03] 

2 01 



3 00 

T 




1 0 0 



11-3081830 



10-360100 



[®4] 



6 000 



1 0 0 



MA (a) 




3 0 2 



1 00 



04 (b) 



miE#^ 11-3081830 



#5p 10-360100 



[05] 



non 



6 0 0 



E 3003 



K300 1 : 



30P2 



10 0 0 



5 (a) 



6 0 0 0^ 3 000 




10 00 



@5 (b) 



miE#^ 11-3081830 



10—360100 



me] 



f gQl 



6 0 0 0 



1 0 0 



16 (a) 




1 00 



me (b) 



6 



miE#¥ 11-3081830 



10 — 360100 



[®7] 



2 0 1 




1 00 



07 (a) 



r 20 0 




1 0 0 



(b) 



ajSE#¥ 11-3081830 



10-360100 

mm 



ailE#^ 11-3081830 



#5p 10 — 360100 



[j&^xit^m^ 



000005049 
100103296 

:K^m:Km.i^Mmmm^mm 2 2-22 >>^->^ 



1 



aj|E#^ 11-3081830 



10-360100 



m m A 



[000005049] 
1. m.W.^MB 1 9 9 0^ 8^290 



ffilE#¥ 11-3081830 



